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EDITORIAL DEPARTMENT NOTE 


There has been a disposition on the part of some writers and speak- 
ers on industrial accounting and allied subjects to suggest that the 
opportunities for savings and cost reductions in the field of production 
have been almost wholly utilized and that from now on most of our 
savings will need to come from the costs of distribution. While ad- 
mitting that cost analysis and control for selling and distribution ex- 
penses offer a field with great possibilities for the industrial account- 
ant, we must recognize the danger in taking too complacent an attitude 
toward the accomplishments of the cost accountant in helping to reduce 
production costs. In this world nothing is perfect; improvements are 
constantly being made, and the accountant or production man who does 
not keep in touch with new developments and strive constantly to im- 
prove over past performances will soon find himself near the end of 
the procession. Much has been done to reduce production costs, but 
there is much to be done in the future. In this Bulletin we are pre- 
senting two articles dealing with ways and means for cost reduction. 

The first of these articles is in the nature of a case history, describ- 
ing how standard costs pointed the way to important cost reductions in 
the case of a company manufacturing washing and ironing machines. 
The author of this article is Paul C. Taylor, who holds three degrees 
from the University of Illinois, having received his B.S. degree in 
1920, his M.S. in 1923, and his Ph.D. in 1926. During this period Mr. 
Taylor served on the accounting staff at the University of Illinois and 
in 1924 passed the Illinois C. P.A. examination. During the year 
1926-27, he served as head of the accounting department of the Uni- 
versity of Kentucky, leaving in 1927 to take charge of accounting for 
the Engineer of Manufacture Branch of the Western Electric Co. In 
1933 he assumed his present position as Cost Manager for the Nineteen 
Hundred Corp. Mr. Taylor is at present serving as Director of Pro- 
grams for our Binghamton Chapter 

In our second article the problem of cost reduction is attacked from 
the viewpoint of the control of waste. The author of this article is a 
frequent speaker before N. A. C. A. Chapters and is well known to 
a large number of our members. Walter F. Titus has been connected 
with the International Business Machines Corp. since 1909, in various 
capacities. Beginning as a repair man in that year he later served as 
branch and district manager in Omaha, Buffalo and Detroit. In 1931 
he was called to the I. B. M. plant in Endicott, New York, to become 
General Service Manager, and in 1933 became Assistant to the Presi- 
dent in charge of all manufacturing. Mr. Titus has been a member 
of our Association for several years, having served at one time as a 
Director of the Detroit Chapter. 
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STANDARD COSTS POINT THE WAY TO COST RE- 
DUCTION IN A WASHING MACHINE PLANT 


By Paul C. Taylor, Cost Manager, 
Nineteen Hundred Corp., Binghampton, N. Y. 


Ww are our costs so high? What must be done about it? 

These are probably the most common questions which either 
make life miserable, or add to the zest of living for cost account- 
ants, depending on how you want to look at it. 

It has been helpful to have many fine publications which have 
appeared in various forms in recent years telling what companies 
of different types have done in regard to obtaining accurate and 
reliable cost information. The writers of some of these papers 
have been good enough to tell about the results, or the action taken 
after obtaining good cost information, but these have been in the 
minority. 

Most of the stress has seemingly been placed on system and 
method rather than on what to do with costs after they are ob- 
tained. This, perhaps, is natural because after all it is up to man- 
agement to take action. But a cost accountant’s job is certainly 
not done until he follows through and does everything within 
reason to sell his findings to the management and to get manage- 
ment to act on his suggestions and conclusions drawn from figures, 
reports, and first-hand observation in the plant. It is with these 
thoughts in mind that this paper is undertaken, to give a brief ac- 
count of what was done in a washing and ironing machine manu- 
facturing plant after we had obtained reasonably accurate costs. 

First, let us see something of what the costs revealed. Stand- 
ards had been set for all three elements of cost—material, labor 
and overhead. In each of these elements the actual costs were in 
excess of the standards by an unusually wide margin. This meant 
that the expected profit position of the company was being seri- 
ously weakened when the variation accounts were closed to profit 
and loss. To make matters worse, the standards had been used, 
more or less, as a guide in setting selling prices. Even with the 
advantage of a selling price based on standard costs, which were 
far below actual costs, the sales department felt that their prices 
were not competitive. 
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Faced with this situation, it was to be expected that the manage- 
ment would raise the two questions stated at the beginning of this 


paper. 


Wuy Our Costs Were HIGH 
Material Costs 


Through accounting classification, the variation of actual ma- 
terial costs from standards is divided into two parts. One is a 
variation due to changing prices and the second is a quantity vari- 
ation caused by the changing number of good parts obtained from 
the raw material as compared with the number provided for in the 
standards. 

Suffice it to say that the price variation in our case was found 
to be the minor one in material costs. However, an analysis of this 
factor brought out the following : 


1. Many kinds of material could be purchased in larger quan- 
tities, resulting in a saving due to taring advantage of the lower 
prices brought about by quantity buying. An unjustified fear had 
existed that engineering changes and changes in the different 
models of machines to meet demands of the sales department 
would make obsolete an unreasonable amount of material if pur- 
chased in larger quantities. 

2. Through careful planning, purchase orders could be timed 
to have the material on hand when needed for production. This 
eliminated the many instances where it was found necessary to buy 
small lots of material at high prices from other than our regular 
suppliers just to tide us over for a day of less and to keep the 
production lines going. 

3. Allied with (2) above was the discovery that considerable 
expense for demurrage on cars, rental of outside storage space, 
freight, cartage and express on small lot shipments, telephone and 
telegraph calls and even traveling expense could be eliminated. 

The major variation of actual material costs from standards 
was found in the quantities of good parts obtained from the ma- 
terial used. The results of an investigation in this direction may 
be summed up as follows: 

1. In some cases a saving was made by purchasing a better 
quality and higher-priced raw material to obtain a higher per- 
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centage of good parts. This was particularly true in some of the 
steel stampings, the grey iron castings and die castings. 

A typical complaint on washing machines is oil leaking gear 
cases. This was remedied by including a higher-priced steel con- 
tent in these castings, resulting in an overall saving by eliminating 
service costs and excessive inspection. 

In many castings poor material does not show up until machin- 
ing operations are started. Savings were made by inducing vendors 
to allow us credit when these defects were uncovered in the shop, 
since they were not apparent in raw material inspection. 

The present-day washing or ironing machine contains a num- 
ber of plated parts, usually chrome or nickel plated. The quality 
of the material in these parts has a great deal to do with success- 
ful plating. For example, the shoe on an ironing machine is usually 
either chrome plated over a coat of nickel plating, or it is a highly 
polished piece of aluminum. We found the costs on the chrome 
plated shoes excessive because in the buffing and polishing oper- 
ation, the plating scaled, necessitating the stripping of the shoe 
and a replating job. Often the replating took place several times 
before a good shoe was obtained. Even worse than the difficulties 
encountered in plating were the troubles in the grinding room 
where the shoe was ground all over the surface in preparation for 
plating. Many imperfections in the material were apparent after 
this operation, so that it was clearly a case of buying a high quality 
material. This costs less in the long run, than the performance of 
many salvage operations on cheap material. 

2. Conversely to the above, in some instances savings were 
realized by purchasing a lower quality material or by redesigning 
the part to eliminate some of the material content. For example, 
a die cast closure housing inside the center column on which the 
agitator in a washing machine revolves was reduced almost one-half 
in metal content and still functioned entirely satisfactorily. As a 
further example, a short shaft in one of the gear case assemblies 
had been made from stainless steel. No trouble was encountered 
when this was changed to cold rolled steel at a considerable saving. 

3. Spoiled work and scrap costs were high. The causes for this 
were found to be mainly in excessive material handling due to poor 
layouts in many departments, poor tools and machines for doing 
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the job, inadequate material storage and material handling facil- 
ities, and careless workmanship. 

Our ironer gear cases, a grey iron casting weighing approxi- 
mately 25 pounds, was being handled manually 58 times during 
the machining process alone. At the same time it was traveling 
an unnecessarily long distance in the shop, a great deal of which 
was back tracking through a machine layout which had grown like 
Topsy. A similar condition existed in connection with the plated 
and polished steel and aluminum rings placed around the top of 
the washing machine tub. These were stamped out on a press at 
one location in the basement machine shop, trucked to another 
location for forming, trucked to the first floor on elevators with 
inadequate capacity, for the various grinding and greasing oper- 
ations, trucked to the opposite end of the plant on the same floor 
for plating operations, taken to the third floor for buffing, re- 
turned to the first floor for the second plating operations, back to 
the third floor for further buffing and polishing and finally to the 
opposite end of the plant for assembly. Through all this these 
stampings were traveling an excessive distance, a total of 27 floors. 


In connection with poor tooling and poor machines for doing 
the job, a washing machine contains a number of screw machine 
parts which must be made to very close tolerances. Our inspectors 
were very careful to check a reasonable quantity of the production 
after each machine set-up. In many cases they had difficulty in 
getting the tools and the machine properly adjusted at the start. 
After adjustment it was a fortunate situation if a reasonable quan- 
tity of production was obtained without ericountering trouble. In 
short, a detailed study of each machine throughout the shop re- 
sulted in scrapping approximately 25% of our machines and re- 
placing them with new and up-to-date ones. Also, adequate ma- 
chine and hand tools properly inspected were provided, along 
with proper gauges and an attempt was made throughout the plant 
to make each laborer an inspector. 


Due to inadequate storage facilities, many lots of the same kind 
of material were scattered at different points. In one case, one 
type of wringer was stacked in the storeroom in such a way that it 
was completely surrounded by a second type. All records showed 
these wringers on hand yet the stores people declared they were not 
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in the shop when they were required for delivery to the assembly 
operations. As a result an unnecessary purchase order was placed 
for further quantities of these wringers, causing an overstock 
accompanied by the usual cost of an excessive inventory. 


A further point in connection with inadequate storage facilities 
which had us puzzled for some time was the fact that in machining 
certain parts, errors would be uncovered by the inspectors and cor- 
rected through the engineering department, yet after these correc- 
tions were made the same trouble kept recurring. It was finally 
discovered that this was due to failure to correct the parts already 
in the storeroom. New parts would be dumped on top of the old 
ones already in the bins and of course as soon as the old ones be- 
gan showing up on the assembly floors, the same old troubles would 
crop up. This was stopped by providing adequate storage facilities 
and making sure that at all times the parts in our storerooms had 
passed inspection. 

An inventory of the different kinds of material containers in 
the shop brought out some very interesting things. There was a 
grossly inadequate number of tote pans and those in existence 
were not at all suitable for handling some of the material placed 
in them. As a result of this shortage in containers, employees had 
resorted to the use of almost anything they could lay hands on, 
such as wooden and pasteboard boxes, cartons, barrels, etc. This 
was stopped by providing standard tote pans, skids and skid boxes 
designed to fit the material handled. 

With conditions such as the above in vogue, it could hardly be 
expected that the employees would take much interest in their 
work and try to do it carefully. Their carelessness, due to a wholly 
disinterested attitude, merely added to the cost of production 
through excessive spoiled work. 

4- Due to poor planning, excessive amounts of material were 
delivered to the shop and required an unnecessarily long time to 
clear through into the finished product. With the shop and as- 
sembly floors glutted with material which often stayed in one place 
for months at a time, it was not strange that much of it became 
damaged or was lost track of completely. This was all remedied 
by establishing definite schedules on the shop for completed prod- 
uct and delivering material to the floor as needed. 
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Labor Costs 

A comparison of standard hours with actual hours, operation 
by operation, on each part number revealed that our direct labor 
costs were excessive, that is, on the great majority of parts it was 
clear that we were not getting as many pieces in a day’s time as we 
should from each employee. This was traced back to some of the 
causes already named such as poor tools, worn-out machines, in- 
sufficient space around a machine in which to work due to crowding 
of material on the floor, improper scheduling of material so that 
the operator did not have material at his machine with which to 
work when needed and finally a noticeable tendency on the part 
of our workmen to do only a certain amount each day to avoid 
having their piece rates reduced. 

Inadequate elevator service was causing an almost unbelievable 
amount of standing around doing nothing while waiting for the 
elevator. 

It was not an nnusual sight to see a load of material being 
trucked down am aisle in an inadequate and improper container 
which would suddenly burst, allowing the material to scatter over 
the floor and wasting not only the trucker’s time but stopping 
traffic through that aisle until it was cleared. Of course, there was 
also the damage to the material as a result of the spill. 

There was an excessive amount of walking around the shop on 
the part of employees. This meant men away from machines and 
the assembly lines and a loss in production. It was found that they 
were usually trying to help themselves by going after their own 
material, going for a gauge, to have a tool ground or on some 
other job which obviously should have been avoided. 

It can well be imagined that with these conditions prevailing, 
labor costs were indeed excessive. For a number of years the 
management had maintained that they should be able to reach a 
goal of one completed washer or ironing machine for each em- 
ployee in the plant. This goal had never been attained. How these 
conditions were remedied is brought out in the latter part of this 


paper. 
Overhead 


It goes almost without saying that the standards set for over- 
head were far below the actuals. Our indirect labor bill, the largest 
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single item in the overhead, was exhorbitant. We had too many 
truckers, receiving clerks, men loading and unloading cars and 
trucks, and too many men in supervisory positions. 

The other items of overhead which were excessive were the light 
and power bill, freight, cartage and express, miscellaneous factory 
supplies, demurrage, telephone and telegraph and traveling expense. 


Wuat WE Dp Asout Hicu Costs 


Faced with the conditions outlined above it was obvious that 
some drastic action had to be taken. After a great deal of careful 
thought, compilation of reports, and many conferences, the whole 
thing simmered down to the following: 

1. Although we came to the conclusion that the best layout 
for a washing and ironing machine manufacturing plant is a one- 
story building, it was decided, and we believe correctly, to stay 
with our present three-story and basement plant, which is all mill 
construction involving a low capital investment. It was also de- 
cided, and we believe wisely, not to build additional buildings since 
we found that we had sufficient floor space and all that was neces- 
sary was to make the proper use of it. In other words, we do not 
believe in pouring capital into fancy plant and equipment on which, 
under present conditions, it is exceedingly difficult to earn a 
reasonable rate of return on the investment. 

2. It was further decided that a complete revision of the plant 
layout was necessary. For our plant, we believe that straight-line 
production is the best method under which to operate. We have 
broken away from some of our old-fashioned ideas that because 
a certain operation has to be done on a machine that it must be 
done in a machine shop. 

3. It was further decided to make use of the services of a re- 
putable industrial engineering concern to help us in making the 
complete rearrangement. This is often looked upon as an unneces- 
sary cost but in our case we feel that we have received many times 
our money’s worth, having had this help. 

To accomplish the things which we had decided to do, we con- 
centrated upon the following points in the factory: 


1. Visibility 3. Continuity 
2. Relationship 4. Groove 
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Visibility 

By visibility is meant bringing the operations, particularly in the 
machine shop, into such a place and position in the shop that they 
could actually be seen. A trip through the machine shop revealed 
assembly operations sandwiched in here and there which belonged 
on the assembly floors and which had almost completely lost their 
identity. This was one of the things which was making it very 
difficult for the foremen to do a reasonably good job of supervis- 
ing. Under this heading, we also had in mind bringing the things 
which were causing trouble, such as worn-out machines and ex- 
cessive quantities of material on the floor, out into the open where 
they could readily be brought to attention and steps taken to re- 
duce our costs by eliminating these conditions. 

One of the first steps in the general rearrangement was to gather 
up all of the material on the shop floors which was used only in 
slow-moving models and place it all together in a storeroom to 
itself. This part of the move alone brought out one of the main 
reasons why actual material costs were greatly in excess of stand- 
ards. We found on the operating floor, quantities of material ap- 
plicable to models which had become obsolete. It also revealed the 
mistakes we had made in designing new models and attempting to 
rush them into production before they were completely engineered, 
to say nothing of knowing whether there was a real market for 
these machines. 

Also, this part of the move made it readily apparent that we 
were going to have enough floor space to take care of manufac- 
turing operations, allowing each employee plenty of room around 
each machine and leaving ample space to care for ovr storage 
problems on raw material, semi-finished and finished products. In 
other words, everything was made visible and brought to light. 
We no longer have operations performed in remote parts of the 
plant, away from direct supervision. Each foreman can keep his 
eye at all times on all parts of the work for which he is respon- 
sible. Furthermore, visibility helped in making clear the problems 
to be tackled under the following headings. 


Relationship 
Under the heading of relationship, we met with what was per- 
haps the most difficult part of the rearrangement of the plant. It 
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was finally decided that in our case it was best to have all store- 
room operations, that is, the handling of raw material and parts 
in process, treated as our controlling factor. In fact, we have now 
come to look upon the work of our storeroom foreman, which in- 
cludes not only proper receiving and shipping of material but also 
the proper delivery of material to the assembly floors and other 
shop departments, as the most important job in our plant. The 
storerooms are the key positions, the king pins around which all 
the other departments operate. 

Having developed this idea, we deliberately located all store- 
rooms in the center, or if you choose, in the middle of the build- 
ing. That is, our entire second floor is devoted to nothing but the 
storing of completed machines ready for shipment, the central 
part of the first floor and all but one wing in the basement is de- 
voted to raw material, semi-finished and finished parts. The manu- 
facturing operations are all confined to one wing of the building 
in the basement and the first floor. All assembly work is confined 
to the top floor. In this way, we have deliberately plugged the space 
between the manufacturing operations and the assembly lines by 
locating the storerooms in between them. The arrangement is 
such that it is impossible for material to pass from the machine 
shop to the assembly floor without first passing through the store- 
rooms, where it is counted or weighed and accurate records of 
quantities are maintained. But perhaps most important, is the 
assurance through this bottle-neck arrangement, that nothing 
misses some degree of inspection. 

This, in brief, sums up the principle of relationship which was 
laid down and rigidly lived up to in making the new layout. The 
advantages of this kind of an arrangement in connection with 
proper control of the flow of material, routing and scheduling are 
obvious. It is no longer difficult for us to know at all times the 
exact quantities of any one part which we have on hand and 
whether they are in a raw state, to know at what stage they are if 
they are in process and to know the quantity on the assembly 
floor. 

The problem of relationship was also carried into the individual 
departments and a great deal of time and effort was put forth to 
line up machines in the machine shop in some sort of a logical 
sequence. Material now moves a minimum distance in the machine 
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shop on gravity conveyors with a minimum number of handlings. 
The men have been given sufficient room in which to work, al- 
though not too much because we do not want them to have an op- 
portunity to allow material to accumulate around them. They are 
given just enough material for a day’s work and as they complete 
their operation the work is taken away from them quickly. We 
believe this is a most important step, a very direct aid in obtaining 
correct output quantities which brings the labor and material costs 
into a controllable position. 


The problem of relationship was also carried into the assembly 
floors. Here we discovered we could materially reduce our costs 
by scheduling not more than two different models of machines in 
any one day. We also learned that we could manufacture for stock 
instead of on an order basis. Further, we set up a short as- 
sembly line on which we assemble all of the slow-moving models 
which come through on the schedules in small quantities. This, of 
course, meant an increased cost for these models. However, this 
increase is much more than offset by the reduced cost brought about 
by the volume runs on the main assembly line. Furthermore, a 
truer cost picture is obtained because it so happens that the slow- 
moving models are usually the most difficult ones to build. By 
isolating them, the true cost of producing them can be compiled 
and the fast-running models are not made to carry part of this 
cost. 


It was while laying out plans for the assembly floor, that we 
came to the conclusion that wherever possible straight-line produc- 
tion methods should be employed in our plant. For example, the 
machining operations on the agitator were moved from the ma- 
chine shop to a point on the assembly floor directly opposite the 


= 


main belt conveyor where the agitators are placed in the machines. 
Similarly, the faucets are assembled with the tubs, directly oppo- j 
site the point on the main belt conveyor where the tub is assembled 
to the base and legs of the machine. j 


Wringer gear cases, a somewhat complicated piece of mechanism, 
had for a number of years been assembled on the second floor. This 
entire group was moved directly opposite the point on the main 
conveyor line where the wringer heads enter into the assembly of 
the complete machine. The same applied to tub covers, which are 
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now assembled and painted nearest the point where they are used 
in the final assembly. 

The assembly of the worm gear case, which is the most vital part 
of any washing machine as well as the most complicated, has been 
laid out to cover a number of drilling, reaming, tapping and arbor 
press operations, formerly done in the machine shop. 

By employing these straight-line production methods, a great 
many of the unnecessary material handlings mentioned earlier in 
this paper have been eliminated, bringing about savings in ma- 
terial costs and particularly in indirect labor costs through the 
elimination of excessive trucking. 


Continuity 

After bringing everything into the open, making all operations 
visible and after determining the proper relationship between de- 
partments and within departments, we then brought up the prob- 
lem of continuity. By this is meant a continuous flow of material, 
not only within departments, but from one department to another. 
As stated above, gravity conveyors are used in delivering the ma- 
terial to and from the manufacturing operations. In addition to 
these, perhaps the main step taken to obtain continuity was the 
installation of aproximately 2,000 feet of continuous chain con- 
veyor. This conveyor passes through all storerooms on the first 
floor and in the basement, with dips at strategic points for loading 
and also passes the entire length of the building through the as- 
sembly departments on the third floor. We were very agreeably 
surprised at the additional amount of floor space which this con- 
veyor gives us. It is equipped with different types of hooks and 
baskets for handling material. Now instead of allowing material 
to stand on the floor, we hang it in the air and let it ride the 
conveyor. 

It was interesting at first to note the attitude of the employees 
toward the conveyor. They, of course, knew that it meant the loss 
of jobs for some of them, but further than this they ridiculed the 
idea, stating that they could deliver the material faster by truck. 
This is a natural superficial conclusion for anyone not familiar 
with conveyors. The conveyor travels at the rate of approximately 
five feet per minute and its work is somewhat similar to the well 
known fable of the “Turtle and the Hare.” The conveyor wins 
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the race because it keeps everlastingly at it. One enterprising em- 
ployee offered to wager with the writer that he could unload the 
tub bases brought up to the assembly floor by this conveyor and 
rest at least half the time. You can imagine his surprise when the 
test was actually made and it was found that two men had to move 
with a great deal of alacrity to keep the conveyor unloaded. In 
other words, what this gentleman had failed to reckon with was 
the continuity injected into the movement of material through the 
use of conveyors. We kept the thought in mind that we would 
strive to obtain this continuity between departments and within 
departments, rather than striving for speed on the part of indi- 
vidual employees or departments. Besides the conveyor, or per- 
haps it is more correct to say, as a result of having the conveyor, 
careful planning and scheduling of material was made necessary. 
This has also had a great deal to do with bringing the element of 
continuity into the flow of our material. 

After laying down the above plans and principles, the internal 
move was made. As stated before this began by relieving the shop 
floors of the excess material in process. Where we formerly had 
four machine shops we now have one. Many machines which were 
almost worn out but had not been discarded, mainly because they 
would still run, were junked. No small amount of pride and inter- 
est was developed on the part of employees by giving all of them 
a definite part in the move. This consisted mainly of sending them 
on a clean-up campaign which consisted mainly of painting walls, 
ceilings and machines, installing proper lighting facilities, relaying 
some badly needed concrete and wood flooring, washing windows, 
repairing machines, tools and buildings. This was an opportunity 
which many of them welcomed and they are now doing their ut- 
most to keep the plant clean. 


Groove 


After the completion of the move, with all machines, store- 
rooms, and assembly operations in their specified place (bear in 
mind that through all of this we had kept up with our regular 
production schedules), there was left only the following of the 
final principle named above, that of keeping everything in its 
groove. 

By this is meant the continual effort on the part of the foremen, 
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plant superintendent, everyone in a supervisory position to see 
that the material followed the set routing or procedure through the 
plant and an effort to anticipate difficulties which might arise 
throwing the manufacturing and assembly process out of time and 
running up costs. 


Resu_ts ACHIEVED 


After approximately a year’s production under the new scheme 
of things, the following figures indicate what was accomplished by 
our efforts to reduce our costs and make our product competitive. 

These figures are a comparison of the present current month 
with the same month a year ago: 


Decrease in Number of Employees............... 30% 
Decrease in Direct Labor..........ccccccecsces 6% 
Decrease in Indirect Labor.............00sese0 8% 
Increase in Average Hourly Earnings........... 28% 


The changes which have been made have been a source of satis- 
faction to everyone who has helped in bringing them about. Per- 
haps, this is more particularly true of the cost department, which 
was openly accused of being unsound in mind, after some of the 
standard costs originally set up had been reviewed. Since the many 
changes made in the whole rearrangement program, more than 
50% of the standard costs originally set for parts and assemblies 
have been further reduced. 
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MANAGEMENT’S RESPONSIBILITY FOR THE 
CONTROL OF WASTE 


By Walter F. Titus, Assistant to the President, 
International Business Machines Corp., Endicott, N. Y. 


A FAMOUS orator was discussing the subject of “The Con- 
servation of our Forests.” In the course of his speech he 
ended a stirring passage with the following: “What have you 
done to save our timber?” Then he paused for rhetorical effect 
and a little man in the front row being hypnotized by the speak- 
er’s eye, jumped to his feet and said, “I shot a woodpecker once.” 
If management is responsible for waste in industry, every 
member in N. A. C. A. is responsible because the members of 
N. A. C. A. belong to the management group. And if we have 
not done any more than shoot a woodpecker, we have not done 
much. We have heard about scientific management for 20 years 
and scientific management has no other aim in the world than the 
elimination of waste. 

It is true that great strides have been made to eliminate waste 
but much greater results will be accomplished in the future than 
in the past. We are simply on our way. 

At the present time when we are staging an industrial recovery, 
the real issue is not capital and labor any more than food and 
drink or oil and vinegar. Capital and labor are fine symbols for 
the newspapers to create reader interest, increase circulation 
and sell more advertising. But the real force which must shape the 
destiny of industrial enterprise is the factor of efficient manage- 
ment control. The ability and efficiency of management is a con- 
dition upon which all progress of employee and employer is based. 

Let us define waste as used in this discussion—not a version 
from the dictionary but what seems to be a common-sense defini- 
tion. Waste is any time, effort, material or value unnecessary to 
produce a desired effect. When we were very young we were ad- 
monished to pick up pins—because they could be used again and it 
was wasteful to let them lie on the floor. But later we found out 
that pins became so cheap that it was wasted effort to pick them 
up. We used to push pencils to arrive at accounting figures until 
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we found out that accounting machinery gave rise to far less waste. 
Smoke stacks and sewer pipes used to let fortunes go to waste, but 
today such wastes are better controlled. 

There is no place in industrial enterprise today but where waste 
is taking place. No one believes that it can be eliminated 100% but 
it is altogether probable that the management which can come 
nearest to this ideal will be the most successful management. 

Let us examine some phases of industrial enterprise. Start with 
the inception of an idea or an invention. A device is conceived and 
apparently will accomplish desirable ends. Is it wise for manage- 
ment to rush blindly into manufacture and distribution? Not un- 
less it wants to lose its eye-teeth. The market should be studied, 
research of other methods made, patents secured, costs estimated 
and models tested so that the relation of cost value to utility value 
may be known before waste takes place. It costs real money to 
operate a market research department, a methods research depart- 
ment, a patent department and to do cost estimating and testing, 
but it costs less to do these things than not to do them and such 
action is a step toward elimination of waste. 

Having decided to produce a given article, some industries then 
find it necessary to tool up for production. Here again is a point 
at which great wastes may occur. It may be that slight changes in 
parts to be made will bring about great reductions in tool costs and 
durability. For that reason we have manufacturing engineers 
whose duty it is to cut waste out of tooling and planning or routing 
work through the factory. 

Another source of waste is always present in maintenance of 
plant and equipment, internal transportation and communication, 
light, heat, ventilation, power and cleaning. At our own plant at 
Endicott, for instance, we are about convinced that it is wasteful 
not to air condition a machine shop. We have 1,000 men working 
in this part of our factory and the air is cleaned, humidified and 
warmed or cooled as required. The result is that fewer colds, 
greater output and better product are paying the cost of the air 
conditioning in about one-half the expected life of the equipment. 

Processes which were 100% efficient yesterday are not so good 
today. To anyone who has not investigated the art of welding 
recently, revelations are in store. New methods of brazing, heat 
treating, cleaning, metal finishing, metal plating are constantly be- 
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ing developed. New automatic machinery is offered ; new methods 
of packing are available. It is not always wise to adopt the new 
method. The investment in the old method and other factors that 
must be considered may mean that the present adoption of the new 
method is really more wasteful than continuation of the old. Such 
studies are particularly in your line. The main idea is to know 
what is the least wasteful thing to do. 

The same thing is happening today with materials. Beryllium 
copper, new plastics and pipe annealed cold drawn high sulphur 
steel have been of great interest and value recently in helping to 
eliminate waste. The management must keep its ear to the ground ; 
the purchasing agent in particular must know what is new; and 
the metallurgist and testing laboratory must prove the properties 
of the new materials. Again it is true that such activities cost 
money but experience proves that there is less waste that way. 

Usually the greatest waste in any plant occurs in its personnel. 
Too little attention is given to selection of men. The employment 
manager does not use the care that should be used. Right now 
one of the interesting speculations is as to whether aptitude tests 
are going to do anything to cut down the waste that is occasioned 
by poor selection of men. After a man is selected, there are many 
other opportunities for waste to creep in. We must train the men 
we select ; we must supervise their work. We must upon occasion 
promote the right man and upon other occasions fire the wrong 
man. In the training of men, is it less wasteful to attempt to edu- 
cate them in a school with a curriculum aimed at the proper end, 
or is it better to use the apprentice method? We believe the former 
is less wasteful. We know that in the training of a salesman we 
can cut years of more or less wasted effort out of his life and add 
productive years by an intensive three months’ schooling. We 
know we can give a mechanical service man in five months, more 
than he would get by the ordinary “pick-it-up” method in two 
years. And we are quite certain that schools for factory workers 
pay. Out of 3,500 workers at Endicott last year, 1,500 voluntarily 
enrolled in certain classes and attended our school on their own 
time. Occassionally it becomes necessary to transfer men within 
an organization and here is another source of waste. No fore- 
man likes to fire a man, so when the work gets a little slack in his 
department he picks out a poor man and asks the employment de- 
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partment to transfer him. A foreman properly trained will prevent 
such waste. 

In welfare work the savings are harder to pin down. First aid, 
medical and safety work does pay dividends. Furnishing free 
group insurance and making recreational facilities available to 
workers are morale builders whose value is real but difficult to 
price. A worker’s knowledge as to his relative efficiency and a 
recognized evaluation of all jobs within a plant are stabilizing 
factors. 

The payment of liberal wages is not a waste, in fact the pay- 
ment of inadequate wages is more apt to waste a firm’s resources 
than otherwise. We have recently turned all our work at Endi- 
cott over from piece to pay work and we get an honest day’s work 
and better quality of workmanship. 

On the subject of inspection, something is to be said. Good in- 
spection, involving raw material, process, finished parts, assembly 
and shipping inspection, costs money, but properly handled saves 
money at each step. Proper inspection of raw material saves time 
in machining and in field operation. 

Proper inspection of process corrects errors before complete de- 
struction of lots. Inspection of a percentage of finished parts saves 
more time in assembly than it takes in inspection. Inspection of 
assembly and shipping saves much more in the field than it costs 
at the factory. The use of optical gauges cuts out waste particu- 
larly in tool inspection. 

Great savings can sometimes be made by the standardization of 
materials and the use of standard parts. Other savings can be 
made by standardizing the product put out. Instead of having 
many models, it is better to build one model to which can be added, 
or from which can be subtracted, assemblies or devices which re- 
sult in the virtual presentation of as many models as before. 

In the control of operations of an industrial enterprise great 
wastes can spring up and flourish and finally throttle the business. 
Did you ever look over the stockroom of a defunct business? I 
once had the privilege of seeing how management made sure they 
would have enough of one part anyway. They had provided 
enough of this part to last them for the next 75 years. There 
were scores of vital parts of which there were none at all, which 
brings up the subject of production control. Terrific wastes occur 
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in this phase of business. Inventories are unbalanced, stock be- 
comes obsolete, production is stopped, orders are cancelled, invest- 
ment is tied up, the buck is passed and a generally unhappy state 
exists. The sales division should predict requirements and the 
manufacturing division should install a method that will handle: 


1. The determination of component parts and assembly re- 
quirements. 

2. The accurate scheduling of operations. 

3. The proper dispatching of orders. 

4. Coordination, supervision, follow-up. 


This is not as easy as it looks because we have to explode sales 
units into parts, associate the same parts together, total, subtract 
from current inventory minus commitments and plus “in process” 
or on order with vendor, and to this add requirements for service 
or replacement parts. 

Budgetary control is of value in prevention of over-expenditure, 
but as a real help in the elimination of waste is too conservative. 
Once a budget is established and met, everybody starts patting 
everybody else on the back. Success has been reached at last— 
Eureka! Of course such stuff is pure bunk but having set a goal 
and reached it, most of us are apt to relax. Budgetary control 
oftentimes works against its true aim. You can cut down your 
expenses but that is not of necessity cutting out waste. We can 
have every man on a drill press sharpen his own drills and so do 
away with the man in the tool crib who does it now. The budgetary 
controller has cut out a non-productive operator and the waste is 
increased by double the cost of the man eliminated. Too much 
accent is put on reduction of overhead ; the trouble is there is not 
enough of it. I refer to overhead, not dead-head; to overhead 
which pays its way over and over again. To make this thing simple 
let us compare the old-fashioned cobbler making a pair of shoes, 
with the process of today. The old cobbler had no overhead, while 
the overhead of a shoe factory is high. Yet current costs are 
relatively much lower. The ideal operation of a plant would be to 
have it all overhead. If we are going to cut out waste we have 
got to locate the waste and do something about it. A productive 
worker can not do this, so we will have to increase our overhead 
to cut our waste down. 
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Another improvement in organization and executive control is 
involved in having every member of the staff clearly understand 
his responsibilities and authority. A simple organization chart 
helps in the elimination of this kind of waste. 

Suggestion contests are used with fine effect in many industries. 
Things that should be obvious to engineers and foremen are some- 
times missed and picked up by the workman. It is understood 
that Westinghouse at East Pittsburgh estimates a yearly saving 
of $50,000, Newport News Shipbuilding and Drydock Corp., about 
$250,000 and Oakland Motor, $1,000,000. In the larger plants 
reclamation or salvage departments are set up and serve their pur- 
pose well. It is said that when Henry Ford was making Model 
T’s, his reclamation plant employed 1,000 men and reclaimed 
$15,000,000 annually. 

As a point at which waste may be eliminated in chunks, let us 
consider the stockroom, especially for finished parts. By scientific 
arrangement of bins, drawers and shelves, it is possible to so lay 
out the room that no retracing of steps is necessary to fill a bill 
of material. If the pre-punched plan of requisition for bills of 
material is used, these requisition cards each have the location of 
the particular item included as part of the pre-punching so that 
after interpreting, it is necessary only to sort the cards as to “loca- 
tion” to insure orderly order filling. Much can be done in pro- 
viding wide aisles, good light and proper collection wagons. The 
use of packages for convenient multiples in assembly not only pro- 
tects the parts but saves one counting. 

Perhaps the greatest waste in industry today is that occasioned 
in distribution of product and until sales managers get to a point 
of running a real cost system it is unlikely that any great relief 
will come. The usual method of handling selling expense is to 
carefully analyze each function and compare it with last month 
and then add it all up and plaster it across all sales made for the 
month on the theory that if it cost 20¢ to sell $1 worth of goods, 
it must cost $2 to sell $10 worth of goods. This is the reason there 
is so much waste in distribution. Suppose instead of allocating 
labor costs to the particular product they were expended upon, 
you carefully analyzed the cost of grinding or milling or gear 
cutting for the month and then added it all up and spread it over 
the various products manufactured on a pound basis. That is just 
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as sensible. When the sales department gets around to applying 
cost as measured by a unit of effort, as for instance determined 
by time shown by a salesman for his calls, then we will be able to 
point out the terrific wastes taking place every day through unin- 
telligent application of time, money and effort. 

The value of a good cost system has never been so great as to- 
day and an accountant who is not dead from his neck up has a 
most fortunate position from which to go forward. That is, un- 
less he has realized that he is “good” and has “arrived” and is 
sitting by complacently waiting for his salary to be raised. 
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